Abstract Long fibers or stratified media show very long range correlations. These media can be simulated by models of Boolean random varieties and their iteration. They show non standard scaling laws with respect to the volume of domains K for the variance of the local volume fraction: on a large scale, the variance of the local volume fraction decreases according to power laws of the volume of K. The exponent γ is equal to n−k n for Boolean varieties with dimension k in the space R n : γ = 2 3 for Boolean fibers in 3D, and γ = 1 3 for Boolean strata in 3D. When working in 2D, the scaling exponent of Boolean fibers is equal to 1 2 . From the results of numerical simulations, these scaling laws are expected to hold for the prediction of the effective properties of such random media.
Introduction
The scaling of fluctuations of morphological properties like the volume fraction, or of local fields (such as electrostatic or elastic fields) is necessary to define the size of a statistical representative element (RVE). For years a geostatistical approach (Matheron 1971) was used in image analysis for this purpose (Hersant and Jeulin 1976) . It was recently extended to the computation of effective properties by numerical homogenization (Cailletaud et al. 1994; Jeulin 2005; Kanit et al. 2003) . The calculation of the scaling of the variance makes use of the integral of the centred covariance, namely the integral range. In some situations with very long range correlations, it turns out that the integral range is infinite, and new scaling laws of the variance can occur (Lantuejoul 1991) . In this paper, we study such models of random sets, the Boolean models built on the Poisson varieties, generating for instance random fiber networks or random strata made of dilated planes in the three-dimensional space.
After a 
Theorem 1 The number of varieties of dimension k hit by a compact set K is a Poisson variable, with parameter θ(K):
where K(ω) is the orthogonal projection of K on the orthogonal space to V k (ω), V k ⊥ (ω).
For the stationary case,
The Choquet capacity T (K) = P {K ∩ V k = ∅} of the varieties of dimension k is given by
